Reversal of Na+ retention in chronic caval dogs by verapamil: contribution of medullary circulation.
The effects of verapamil on papillary plasma flow (PPF) and Na+ excretion were studied in anesthetized chronic caval dogs with low cardiac output and Na+ retention. Infusion of verapamil into the left renal artery (5 and 10 micrograms.kg-1.min-1) caused a dose-dependent ipsilateral increase in renal blood flow and Na+ excretion (from 10 +/- 2 to 171 +/- 32 and 225 +/- 35 mu eq/min, respectively). PPF in the left kidney was 26.6 +/- 4.4 and was significantly greater than that measured in the contralateral kidney (13.3 +/- 2.4 ml.min-1.100 g-1) (P < 0.01). The natriuresis occurred independent of changes in cardiac output and peripheral vascular resistance. In a separate group of caval dogs in which stimulation of the renin-angiotensin and adrenergic systems was intensified with a tighter caval constriction, verapamil failed to induce renal vasodilation or natriuresis and PPF was not altered. Despite the disparate hemodynamic responses, verapamil stimulated renal production of both renin and prostaglandin E2 in both groups of caval dogs. We conclude that the ability of verapamil to induce papillary vasodilation may contribute to the natriuresis seen in the caval dog, in which the site of Na+ retention includes the loop of Henle.